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PROBLEM TO BE SOLVED: To obtain the subject new compound having one or more episulfide 
structure each containing three-membered ring structure-constituting sulfur atoms in a specific value or 
larger, capable of simultaneously imparting high heat resistance and high strength to optical material 
having good balances between reflective indexes and Abbe numbers, and useful as a raw material for 
spectacle plastic lenses. 

SOLUTION: A compound of formula II (X is S or O wherein the number of S atoms is on the average 
>=50% based on the total number of the S and O atoms in X; R<1> -R<3> are each H or a 1-1 0C 
hydrocarbon group; R<4> is a 0-1 0C hydrocarbon chain) excluding a compound of formula I [Eps is a 
(thio)glycidyl group wherein the number of S atoms is on the average >=50% based on the total number 
of the S and O atoms in the group; (I) is 1-6; (m) is 0-4], etc. For example, 2,6-dimethyI-1,2:6,7-diepithio- 
4-thiaheptane. The compound of formula II is obtained by reacting a mercapto-containing compound 
with a (alkyl) epihalohydrin in the presence of an alkali and subsequently reacting the obtained 
compound of formula II (X is O) with a thio group-introducing agent such as a thiocyanate salt. 
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75/X^/-;K 1 -7 = y ^a7^y-7K 2-75 
/7"o'V- 7K 75/7^7-;K r = 
7k 75y\*t/-;k 3-xr-*i/:/nfc!7l/75 
X 3-:/njit4 i S'7'nfc!7l/7 5>, 3 — fy7*n#* 
->7"nfcr7l/75>, 3-7h*->7"Dt!;l/75X 3- 
-i'yyh+->7 p atf 71/75 3- (2-x^7l/^-> 
□ ^i/) yatf;U75>, 75y^^n^>?>, 75 

y^^u^v>. T5.ysjvx;m>. 75yy^7i/ 
s/^a'N+Htv, 7;y^>-b*x ^>-»7;x y 
i*f;i'75y, a-yxx7i/x^-7i/75>, -f-y^-jv 

7 5 771/7 U 71/7 5 >S?<D liffi7 5> : X^U>i/' 
75 >. 1. 2 ->'7577oMX 1 , 3-^75/ 
7°a7^>, l. 2->75/7?X 1. 3—>'75y 
y^>. 1. 4 -y75/7^X 1. 5-->*75y-< 
>^>, 1, 6 -y*7S/"\+*X 1, 7->*75/ 

l, s-i/Ts/ti'^y, i/*y^-7i/75y 

yat!;l/75 ->*x^;l/7 5yyDtr7l/75>, tfX 
(3-757 ynif;!/) x— r7k I. 2-lfX (3- 
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z^yyn^^y) x^v, i f 3-ex (3-r^y 

?-;l/X#y — )\<T^y, 1, 2-. 1, 3-&£VSi 
1, 4-lfX7^y^^P^-9*y, 1. 3-&3W3: 
l, 4-ex7^yy^;b^u'\*1J->\ l, 3-& 

4-t?X7^/X^>^D^1f> > 1, 

3— SSbHti, 4-ex7^y:/nl£/l/$/*n^MJ- 
£W*4-7^y e-^U^>\ 2-££VM±4-7^y 

y^-/i/e^y>*:>\ 2-fe£w*4-:r^yx^/i/e^ 10 

lf;l/tf^U^V, N - 7 ^ y x^/l^e;b* U >\ N-T 

^y^D^wjx <<vfcuz/*JT^>. y>* 

o — . m— . feSVHip-7xXl/>'i;7^X 2, 4 
-&£W2 2, 6-HJ l/>^7^>\ 2, 4-h;l/X 
>S/7^>\ m-Z^y^O^l/T^^, 4 -^DD- 

>^7^>. 4 -y h^v- 6-^^;b-m-^x - 

1, 5-&£VH£, 2, 6— fy$U^z/T^>^ ^> 

4, 4' -ex (o-WI/-f$*>0 , ^7xS/ 
4, 4' -S>73ys>7x:=7l/*if>\ 2, 2- 
(4, 4 ' -^7^/^7i-;l/) 7p^> n 4, 4' 
-y7^/^7x-;l/x- 5vl\ 4, 4* — ^ts/^x 

4, 4* -i/7^y^7xx;l/XW^ 4, 
4' -y7^/^bU;l/X;I/^^ y^-l^ex (o- 
^OD7-'J » , 3, 9~ex (3-7^/7'De 
;W 2, 4, 8, 1 0— r h^^xen [5, 5] 

^xfi/yhy/^x ^y ex7°ae 30 
rt>75>. y^;i/^y exyne;i/y^>. ex 
^+j-y^-i^» hU7^x bux^b>fh7^x 

rb7Xfl/y^^^x ■^:y£x3 1 u>"-\^-tr^ 
>\ N-7^/xf;l/t!^7> 7 X N-7^yyDW 
e-^^v r >. 1, 4 -IfX (7^7x^1/^7^ 
» . 1. 4 -ex (7^yyntf;|/^7^) . 

2, 6-^T^y eys?>\ ex (3, 4-^z^y^ 

V. S/7o^l/7=>, ^-n-T^l/T^V. s 

V^l/T^V, S/-3 — *>?-;l/7 5>> S^x^vvl/r 
***7l/7*5>\ ^ (2— xT-ji/'vt r^. 
V. ^f;l^N*^75X y7U;l/7 = X fcTny^ 

e^y^>\ 2-. 3-. 4-enu>. 2, 4 

-.2, 6-. 3, 5-;l/^v?>. ^7x^1/7^ 

N-^f;l/7-'JX N-x^/UTxU:^ 
>vl/7^>\ y^;l/-^>^;l/7 T ^>. *J1-~71~}VT^ 
v. ea-;K -T>KU>. -T>K-;k ^;l/*»>« 
02S7^> ; N , N* -^y^l/X^UVi/Z^V. 
N, N' 2-^7^y^ , o/^> > N, so 



N* -^y^;l/-l, 3-^7^/ya^X N, 1ST 
-^y^;l/-l, 2-^7^/7^X N. N' ->*y 
*7l>-l, 3-^7^/7^X N, N' -S/y^/b- 
1, 4 -^T^/y^iy, N. N' -^y^;l/-l, 5 
-^Tay^y^x N, N' -^y^;l/- 1 , 6 
z^y-\^>. N, N' -io^lz-l, 1-Z?T?L 

N, N' - i?x3vl/X?- U > ^7 ^ 
N, N* ->?x?vl/-l, 2-^7^/70;^ N, 
N' -^x^/lz-l, 3-^7^/^X N, N' 
— S?X^;l/- 1 , N, N* — v?X 

1 , 3-^7^y^X N, N' -S/x^;b- 
1, 4 -S/7^/7^X N, N' -^x^;l/- l , 6 

-^T^y^-y-^ e^v^ 2-*3 L ;i/e^> ? 

2, 5-SSWi2, 6— * 
^^7^7, l, ( 4 -e-^U y* 

>\ 1, 2-2^- (4-tr^US>;W x*>. i, 3- 
(4-e^U^VW yn;^x 1, 4-^- (4- 
fcT^USW T^V, 7-h^y^-;I/^7xi/>^c0 2^ 
#'J7^>; h'J^f;l/7^>, h Uxf;l/7^X h 
U-n-^DW^X hU-i s o-/dW7^ 

hU-1, 2-^7f;Vyulf;l/7^X M>-3 

hU-i so-^f^^X h'J-sec-7f;l/7 
^>> hU-3— ^>^;l/75 
>\ h»J-n-^>;I/7 = X hU-n-4-^^;b7 
hU-2-x^^>;!/75>, hU-FT^> 
;I/7^V, F'J-^^'Jib/^X ^->^o^->;l/X 
f;b7^X i/^D^^^xf/l/7 ^ hU— i/ 
^a-s4^->/l/7^>, N, N - is* ?-)W\*i/)VT ^ 
N — y ^/i/v^^i^l/T 7 ^ N, N-^y^7l/-> 

N. N-^x^l/X^y— ;l/7^>\ N. N-i^y 
^;l/X^y— ;b7^>. N -x^^x^y — ^ 

bUx^/-;V7^>, h'My^;l/7^y, N. 
N-^>7f;l/^>v 7 ;l/7^X i^x^l/^^^br ^ 

FU7xx;l/7^>, n, N-^y^uz^y-p 
-?UV—;W N» N-^7f;l/7^y^f;l/7x/- 
;k 2- (N. N-^f;l/7^/^f;W 7x/- 
;K N. N->7f;l/7xU>, N r N-^xf/l/7x 
eu>?>\ ^yjx N-^mw;y, n 
-^f;l/^'J^ 2- (2-^W^yxh^ 

-4-y^;l/- 1, 3, 2->?*4-1f*;l/^->*0 
3fli7^>;f h7^f;l/xfi/^>7^x e^v 7 

n, n* -v^y^i/e^^v^v. n, n* -ex 
( (2-tKp^» yotf;i/) e^^^>, ^ity 

fb>ff7^X N, N. N* . N * — fh7^f^ 
-1, 3-y^>7^>. 2-> ? y^;l/7^y-2— fc: 
KP+^n;^> x >;xf;l/7^/x^y-;k N, 
N, N-hUX ( 3 - V*=?~)\,T = y ^ o e;U) 7^ 
V. 2, 4, 6-hUX (N, N-5/7f;i/7^/^f 
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7W 7x/-;K ^^^WVlfyr^FSOSS 
*U7ay;^^^/-;K N-*^7i/-r^#V-7k 

N-x^7lM^#V--7l/, 2-x^7l/-T^£V-7K 4 
-xfvl/^^V— 7l/. N-7fW5^/- 7k 2- 
75M/^#V-7k N-^v-rS^l/^Si'V— 7k 2 
-^f^MS^/- 7k N-7i^;K^^/- 
7k 2 -"7x^71/^5^/— 7k N — 0^;W^£V 
—7k 2 -^^^W 5 7k l 2 - 

3*V— 7k N— (2* -^7/Xf;l/) -2 10 
-*^7l/-r^*V— 7k N- (2* - 
2-9>7 f S'7lH r 5ifV— 7k N— (2' ->7/x^ 
7l/) -2-:7i^7W5i*V— 7k 3, 3-tfX- (2 
-x^7l/-4-;*^/U^£VU7l/) 

y— jvm ; 1 . 8-zSTWf?u (5. 4, 0) ^> 

f ? ir>-7, 1. 5-zSYWzs?u (4, 3, 0) S 
*>-5. 6-^;l/7^/-l, %-*JY*FVL*s* 
a (5, 4, 0) ^>f-ir>-7?07^^>I ; *X_h 20 

(2) ±ia (1) (0T^>mt^u^^ mm. 

X*>A^ Q 

(3) ±12 (1) (07^>Si:t>7>^yE77ft * 

(4) h'J^f;l/7tX7^X h'Jxf;l/7^X7Y 
>\ hU- i s o-T'otr^^^xy^^ hU-n- 
y^l/^^-X^-O. h'J-n-^i/;l/7*X7^ 

hU-n-^^f;l/7tX7-<y, hU^D^\* 30 
^*X7^>> hV7xx;l/7tX7^X F 
^;l/*X7-fX h'JX (2-^^-;b^x^;W *X!7 
hUX (3-^f;l/7i- 7l/) ^X7>0, FU 
X (4-^f/l/7xx;b) *X!7^>\ FUX (^x?- 
7kT^y) >tX7^X FUX (4-^^;l/^i-;l/) 
*X7>r:>\ '>7f;l/7xX;l/7tX7^>v 

y^y, X^7x-;l/7^X7^>, ^7x-;^> 
^D^i/;l/«7^X ^nD^7xX;l/7tX7'< 
>f07tX7Y>i 0 40 

(5) ifilg, Mfc 5gg£. KBW0ft«K£»3J:tf 

cn^wxxfm 

(6) 3 7y(tWlf, 3 77«OX-f7-hfC 

«a^tis;b-rxKSo 

(7) SiWi»itfi:ti604 i x7f;«l 

(8) ^-rgL ra7-y{t*^»o 

(9) ^V^I/XX^^lz-f, ^;l/XXi/^n 

^*>ott. i*8^/t^>\ 2£5^yz^>\ 3^y so 
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4JS7 y >^-^A^ 7tX7^X XXffc^T 

1 fflttT#T*ffc-&«-e**, 2»^7^ 

3» : e/7^X 3WU7^X >T^#V— 7i/ 
tss^sl 4«T>^e-^A*. :7*x:7^>g| 

a^Tfefiv^ &L±(om<ti&m&. ( 1 ) xtT-s^n* 

ffi&* 1 1 fflJSt±*rrafl:*«& 1 ^e;wc*f LT 

il#o. 0001 1 . o^e;l/ffiffl-ra*\ »S 

L<te. 0. OOOl^W^O. 5^7k «!fJL 
0. 0001 W?,o. 1 a 

L<&. 0. OOOl^M^O. 0 
[0 0 17] ^WJCfeV^TS^-fflfbLrcWft^^St 

a 1 ««±«**ft****at> l < i£&%}<Dm<tm± 

jT*i/^ x^/l/^71/*:/*^ n-yat! 

*7*:a n-^*5/7k*7l/*:/*:^ n-**^!/* 
71/*:/* n -7*5/71/^71/*^*^ n- F^>;I/^ 
;I/*y*v. n —7- F ^7^71/^71/*:/* >\ n— ^x^ 1 
■9-ri/7l/^7l/*y*>. n-*** 7*^71/;* 7l**:f* 
5/*n^5/7l/^7l/*y*v. -<vyat?7!/^7l/* 
t e r t-^;l/^;l/*y*>. tert-/ 
— 7l/^7l/*y*>. t e r t - F 7**71/ ^7l/*>^* 
^>^7l/^7l/*y*>, 4-^UD^>i/;V^;l/A^ 

xww^y^i/ 

^'J3-1/-K (3-^7l/*7 p hyavf^ 
-F) % x^7l/ ^-^^F^ot^^F) % 3- 
*F*S/y^7l/ (3-^/F7 P Dm-h) . n 
-7^71/ (3-^;^yh/am-f) . 2-x^ 
71/^**71/ (3-x;l/*yF^ntf^^-h) N n-^- 
*^;l/ (3-^;^7hyam-h) . 2-p<;l/* 
yhx^/^;k 3-^;^7h7 p n;V-;k 2-^ 
;I/*yhyn/^y-;K 2-tKn^>/Dlf;MW 
y*>. 2-7xx;V-2-^;!/*yhx^7-;l/ > 2 
-7xx;l/-2-tFD^>xW;l/^^X 3- 
^;l/*^h-l, 2-yp^>^;K 2-^;!/*^ 
h-1. S-yD/^^-^O^y^;!/*^*^ 
*:^*>S/^*-7l/. 1. 2-^;l/*/hx^x 
1, 2->>7;^7 P h7 p a^ 2, 2-is*)l%7h 
yo/^y, 1, 3-^^;l/*^hyn^> N l, 2, 3 
-hU^;^Xh7 p D^x l. 

1. 6-S/7;l/*yh^>, IfX (2-^;l/* 
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ybxf;W x;l/7^F, l, 2-ex (2-^;i/*y 

Jl\ 3, 4 Y**/7*Z/- 1 , 2 — Z^J— 

M>\ 2-^;l/^77 p h^^;l/- 1 , 4-i?*frj3'7h7 
2- (z-tfr-to^Yttfrtt) - l, 3-v^ 
*)\st>-?Y-7u^z/^ l, 2 -ex (2-*/I/;fr;/Fx 

- 3-^;W^h/n;^, l, l, i-F 10 
yx (^I^^h^^l/) ^o^>. -r-b-^X 
%7h**M x^lx>yy=i— (2- 

^;l/^/h7-bf-b) > xfl/^»;3-;l/a (3 
-^^yh/nm-b) . l. 4-7*>$>*— 
;l/ex (2-^;l/^yh7tf-h) . l, 4-y^> 

^fD-^D^>h«Jx (2-^;l/^yhT-trx- 
F) . hU^fn-;l/7aM>Mjx (3-^;l/*^h 

h7« (3-^^^byDt!^h) , 1, 1- 
*J*)l>1i rfYi/>7 a^V>. 1, 4 ->> F-> 
^n^v**^ 1, 3-^^yh^^D^t^ 

1, 2-is*j]/*j7hi/?t*'\ttZ'. l, 4 -ex 

S/trwstt^ 1. 3 -ex 
(^;l/*yh^^;W S'^n'vM^ 2, 5 -ex 
(^/l/^^h^^W -1, 4-S^7>\ 2, 5-tf 
X (2-^;l/*^bx^;W -1, 4-^7X 2, 
5-tTX (/^/h^f;!/) -1-^T>, 2, 5- 
ex (2-^;l/^j7 p hx^;P) - 1 -?-Tzs, 1,4- 30 
ex ^>-tf>, l, 3 -ex 

iWfYt+M ^>-tf>\ ex (4^;^yh7x 
x;lO x;l/>^ F\ ex (4-^;l/A^h7xx;W a: 
— r;K 2, 2 -ex (4-^;^yb7i-W :/n 
ex (4-^;^yh^f;l/7xx;b) X/l/?^ 
F\ I£X (4-^;^yh^f;l/7xx;l/) x— r/K 

2, 2 -ex (4-^;^yb^^;l/7xx;W /a;^ 
V. 2. - 1 , 3, 4-*Ti?T\r— 
;K 3, 4 -ft7x>^-;k 1, 2->^;l/# 
^h-3-yp;V-;k l. 3-ioOU#:/F-2- 4 0 

'J^;l/*^>S;^7x/-;K 4-tert-7 
f;W7x/^k 2-^f;l/ft7x/»;k 3- 
^f;W7x/-;k 4-^f;W7x/-;k 
1, 2-^;l/#7 P F^>'-t?>. 1. 3-i/7;i/^yh 
^>-tf>. 1, 4 -^^^yh^V-tf^ 2-tKo 
^m7x/-;k 3-bKn^>ft7x/-;k 
4-tKa^^t7xy-;l/?^7x/~;l/38 ; 
rV^M^X 2 - e - 7°^ 

3 - e - yb-O^b^yl/^y^ > % 4 -e-;b^> so 
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m\ h^Tlt, 2-ex;l/^37^y-;K 3-ex;l, 
^7x7-;k 4-\£—;V3 L *yx./-jl>m<DJFmQ 

£t>ir\ *mn<D\t-&m \ ooMgwc*tLTo. oo 

1-4 oSfigp^piffir^^o 

[0018] *mm\ti$m*mkT^ttm*yk&& 

BL HHa^^M^>^ Z^F\ 1, 3->^h 
>\ 1, 3-zSti;l#>m. 3->rhtiJl#ymio&TS 
^<Dxxir;l/gL ^fSSlS^W-r^{t^^W«LT^ 

mtLxit, mm. mm, ya^^ mm. 
**-f, ssl vp>^ %mm, tffr$>vm. t*j 

e>gL ^u^4^>*;l/*>^ 3cmS&> o-F 
Mfrm, m-b Jl-tjim. P-F/IMVI/&, 2-^h 
3-^h^^im 7*;H, -TV 

y^A^m. fi/7^;i/i, f^^o^>^ 

e*>g^ 3-^^dw>8, 

e^-;w yus/v, 2-^;^yh$im 2-* 

;^7h-^^yl, 3, 3-2^*^V»»* 

S^LTfS. ^;l/A7^ h\ N-^^;kt;l/i,7= F\ 
T-tr F75 F\ N-^fvl/T-tr F7*5 F\ 
F\ ^V7W^F\ fU7^;l/7^ F\ ^>X7^ 
F\ F 71/75 F\ 4-t: Ka*^yX75 F\ 3-e 
Fd^^>X7$ K^Stf**: h#T'#£ 0 1, 3 
-^h>itLT^ 7-fe^;I/7-trF>\ ->^n^ 
^>-l, 3, 5-FUt>fAWe>n§o 1.3- 

tt. 2-^^;l/TDy»?|>j;tffn6W/> ^xx 
-r;l/«*^if6n*o 3-^hA;l/#>8feJ:(;f(Dx 
X^;l/^i:LT«, 7tFR8fe«j:^Oxxf;l/iS 

7x/-m *A<*72ym. 

75F«*ttTfcJ^W*cjSvr 0 was^t^7;i/ 
F. 2-tFP^>xf;b7^'JU~F, 3-fcFo* 
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^:/nif;l/><#*y U—K 3-tKa*^alf;l/7 

2-hKP^>yDW7^ , ;i/-h, 1, 3-i^y^ 
*U 0*^-2 -:/n/V—;K l, 3-^7?Up+ 

yy*^yu-K ^ina7<jb-;i/hU7>uu 

— K ifx (2, 2, 2-b'J^fp-;l/Xf;W x— 
f;I/0^>?^?i"JWh, IfX (2, 2, 2-b'J 
y?-p— ;l/xf;W x— r/l/O^sV^T^y K b 10 
U^fp^p^y^^^'JU-h, h'J^fa- 
;l/yp;^>7^Ub-h> 7U;V7;l/3-;K ^a^ 
;l/7;l/=J— ;l\ y^;i/tfx/l/;&;Hf y— ;K z/z/i-^j]/ 
7>I/3— ;K 4-e-;K^> ? ;l/7;l/3-;K 3-tfx 

;k 2— (4 — tfx;i/^;y^;l/^ 
*) x*y-;K 2- ( 3 - x* 
y— ;K 1, 3-ifX ( 4 — Vf - -2 
-yn^V— ;K 1. 3 -ex (3-toK>^f 
:*) -2-yo;V-;k 2, 3-tfX (4 -tfx/l^< 
^^l/f t) - 1 -yP^V-;k 2, 3-lfX (3- 20 
lf-/l/^y^;l/^;t) - 1 -ya;V-;k 3-7x7 
*->-2-t Fn*~>:/nlf;l/7^y U— K 2-t:F 

2-nKp^>xf;wve/77b- b tf x (y*^y 

JO % 2-tKP^>x^>7?^MfX (7 
*UU— b) . 2-fc FD+v/x^>7?b-MfX 

(y^ywb), 3-y^- 1 -7r>-3-* 

— ;K 3-y^;l/- 1 -^>^->-3^-— ;K 7p;^ 

y i — 7i/^5f*y k ^xuxyh-;^7 30 
K ^>^x'j xy b-;t^ey7^y u— k byy?- 

n— ;l/yn/^^ey^^^iji/-h N by^n-jl,:/ 
P/^/7^y U— K 2-HHP^>xf;KV'> 
T7l^-b^ey (7^'Jl/-h) . 2-tKP^i/x^ 
;KV^7?U-bt/ (y^^yu-b). 2-t:F 
p^^xf;l/'>7? U— b-^y (7^yb-h) . 2- 

nFP^x^/i/^^iz-hty (y^^yu- 
b) > f^'jbFp+Mt^ src 2, 2-ex 

(4- ( 2 - 1 FP*i/- 3 - ^ ? ^ 'J P^>^P#* 40 

ffiS3§«rW*rs^xy-;l/Si:LT«, 2-tfx;l^x 
y— ;K 3-ex;l/7x7-;l/, 4 - If x;b7 ^y— ;U 

^^fetfsci:^T^§o ^fs?ps^-ry;i/^yb7 

jimtLTlis 2 - ( 4 - tf - 
-2-y;l/^ybx^y— ;K 2- (3-lf 

-2-y;l/^ybx^y-;i/ N »*stfscfc 
^Ftt»J»**-r**;l/#>BaHfcbTtt. 7 so 
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7J;«*/7'J;l/xxf;k 

***y;i/ifc vW7^ *^k*7W>^ v 

«jiSA>6. »SLv^b^»t±^;l/*^b7;l/3— ;WH. 
tHo^*7xy-;MR, ^f§ftg^*r&7;l/n 

{C*fLT0. 0 0 1—4 OfiSSBtefflRllfreSSp 
Co 0 1 9] *^oxifX;V7^ Ffl:£tttttO 

ao^fbj^fcSB^ttfRi±j«»ofaK:. ^yxifx^i/ 
7^ K^oxex;i/"7^ FS;fc<fctf/*rcfcfcx#*s/a 
i:s«r^l6ft«ii»*2ffl«±frrs{b^». &sv^ 

^fepiflB&^ffiS* 1 ffl*r-r*{b^*fc«fbfi^LT« 

»OxW;l/7>f FfttMfc ?«^;i/*>»i*i&f^ 
fefrf&tiSo — xtrx;l/7-< FSfccfctf/Sfcttx 

flfeftWSBS* 1 «w±s-r sfb^fti: ut«\ y * * y 

;k 7^'JM 7V;W lfx;k ^S^tf-^O^fS 
ft»**^sx#*->fb^«. xifx;by^ Fib&to. 

asiflatLtw-r^bAWkUTtt, y**y;K 7* 

y;k 7y;k ifx;K 3f«BHfX7i/«io^»fti2S*W 
■T^fb^Zf^tf enSo kTFlcxtfx;!/^ FS£S 

-To 

[0 0 2 0] xtf+^fb^OSttffilfc LT(±. tFP 
4^y>, *f3-;k tfx^xy— ;l/A. 

eX7x7-;l/F, lfX7x/- 7l/X;l/7^>. tTX7 
x y-;l/x— if X7xy-;bX;l/^^ b\ lfX7 

x/-;bx;i/7^ b\ /Nayxbifx^xy— ;i/A, y 
y ^^flgllO^ffi^ x y -Mt&m hx- tf ap t: f 

y ><Dj6^ic<j; Daajg^n^7xy-;i/^x^->fb^ 

a;xfb^j3-;k yxfUy?ij3-;K by 
xfl/y^iJj-;K #yxfU>jnj3-;k ^Dlf 

Uyyyp-;K K 3-yp^>^-;K K 4- 

K 6— ;K 
^•;l/^yzi~;l/ N jfU-bUV^ b U y fp-;^p;^ 

byy^^y u-b. ^>^xyxy b-;K k 3- 
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tfK 4-^>^D^>^^y-;k 7j<iSeX7i 
y-;l/A. tfX7xy— ;I/A • FttiD 

a7xy-;i/A • ^nif u>^^ vmmm 

^^U-r-h^tiKn^^;^ --N^tiFn?*;!/ 
'NyFgL ^V-f>m. n/^g^ 

(b-g^I i: x if 7\n t F U >0*fr&*c J: D SB6S ft* ^ U 

l, i, 

1. 2-3>75y:/£r>\ 1, 3-y7^7 7^ 

>\ 1. 4 -S/7^77^X 1, 5-S>T3y<>* 

V. 1, 6-^T^y^V>, 1. 1 -isT^S^r? 

i, 8-^r^y^-^^>. tfx- 

yutf;W x— TVl/, 1, 2-lfX— 

X£> N 1, 3-tfX- (3-7^/7°0^ 
>0 -2, 2' -^f;V^D^X 1, 2-, 1, 3 
■— fcSWil, 4-tfX7 r ^y^^n^-9*v. l, 3 
-SSV^il, 4 -^XT^y y^7l/^a«^9->\ 

1. 3— £5W*1, 4-^X7^/xf;l/>'^p^ 
1t>\ l, 3-*svsii, 4-exz^y;/ntf;l/:> 
^n-N^^, *Si4, 4' -^7 = /^7x-;^^ 
>\ YVt>pyS/*7^X 1, 4-lfX7^/yot:;l/ 

2, 4-&£Wi2. 6-hiJb>^7^X m-. £> 
§Wip-^>UU>^7^X 1 , 5-ife£W±. 

2, 6—ry2U^i/T^ls^ 4, 4 ' -*JT%;*Jy 

;l/y^>. 4. 4 ' -i/7^y^*7x-;H-f 
;k 2, 2- (4, 4' -^7^y^7xz;l/) 7°n^ 
Z/^<D— Wt^T^>, N, 1ST -^f;l/X^by>;7 

N, N' -i^y^l/- 1 , 2-^*7 = /^^ 
>\ N, N' -yVf;l/- 1 , 3-^7^/7p^X 
N. N* -v?y?vl/-l, 2->7^/7^X N. 
N* -^y^vl/-l f 3-^Z^y>^^>. N, N* - 

^y^vi/-i, 4 ->*r^y r*>\ n. n' -V*=f- 
5-^T3y^:y*>. n. w -^y?vi/- 

1, 6 ->^7^y-\^^>. N, N' -^y^;t/-l. 
7-^7 T ^y^y^> > N, N' ->?x^-;l/X^U>v? 

N, N ' -^x^lz-i, 2-^7^/^;^ 
>\ N, N' -$>x*7l/-l, 3 -^7^y/P^X 
N, N' -^x^;l/-l f 2-^7^y7^y, N. 
N' -v?x^;b-l, 3-y7^77^X N, N' - 
Z/jL^jl- l , 4 -y7^77^X N, N' ->^x^ 



/l/lf^S^ 2, 5-&£W2:2, 6-v^^7l/lf^ 
<J^etf^>?>\ l, 1 -zy~- (4-lf^'J 
-y 1, 2 (4 -If -x£ 

v. l, 3-^- (4 -if -yo^y, 1, 
4-v?- (4-tf-oj^/W -^>fo-fte;75> 
fcxif/NUt:KU>OtB^H:<J:0»3a*tiS7S>*x 
#4=-Mb^ft ; 3. 4 -x^->->^a^->;l/-3. 
4-x#+->^^n^1f>^;l/^^P— F. lfx;l/ 
10 ^^U^itV^^lf^F. 2- (3. 4-X#^> 
i/2w\*i/)V) -5. 5-XtfD-3, 4-x#4^> 

^^n^^^-y^-^^v. ex 4-x 

MM. x^S/fbfU^^xx ex7l/$/*n*\*-fe 

^nSx^+Mt^ ; ±3ScD^ffi7;l/n-;k 7x7 
—Mt-SWa t *J<< v >>T^- b «t r/^* U > F— 

[0 0 2 1] xifx;l/7^ Fft^»o*(*ff!lfc LTIi, 

^x^X;V7>f FfbLTf#^tl^xlfX7l/7-< Ffb-a-% 

[0 0 2 2] ^ffi*;l/3p>K^^o^itfi!lfcUTti. 
±ifiOx^*Mk^«Oi:£:*^BireLfcxif^Dii F 

[0 0 2 3] */c, WTtc^Uxifx;b^Y F+Oxif 
30 x;l/-7^r F»feJ:tf/$^:ttx**i/S^Rfii;RrfiB*W 

?%it^<DRmwm:ftm*7xto ^ttfts*«r-r*x 

■r;K if -;b-o^;l/^U ^^l/X-f/k ^U->>?;1/ 
y^^UU-F, ^'Jy^;l/7^'Jl/-K 7U;1/^U 

t^x^x;b7^ \ : {t-etystisTit±$i<D^mto&*m 

t5x^y|t^fcx^+yMxex;l/7^ FMtb 
40 -r;K ifx/U^v^i/^^-yuiy^l/x— 7^;k 

[0024] ^mn^mK-gmm* 1 fl«±wr*fk 
^«ioa»e!ifcLTtt. y^i/z^yi'-K y^y 

^^'Jb-h, xf^^'Jb-h, x^;l/y^^yix 
— Fx xfb>^iJ^;l/S/7^Ul/-h, x^U>^ 

•in- ;i/^y^^y u— f. 5;xfi/y^y3-;i/i;7 
*yu— F, v'x^ixv^un-^s/y^y 

50 hyxfl/y^iJa-^^'Jb-h, b»jxf b> 
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-F. 1, 3-7fl/^U3-;l/i/7^Ub- F> 

1, 3-7fl/>^^-;^^^yu-h, 1, 6 
-^■^-V^-^^Z^Ul— K 1, 6--n^> 
is*-fri?*Z?Vl>>-h. **^Zs7-;V7V a- friz 

2 f 2-lfx (4 - (^^)ja^>xh^» y*- 
HO yn;^, 2, 2-t?X (4- (7^'Jn^>'^ 
xh^» 7x-;W 7P^X 2, 2-tTX [4- 

2, 2-t£X [4- (7^Vd^> • #UxF4^» 7 
x— 71/] 7n;^, 2, 2-VfX [4- W^^>jp+ 

;^u;^hy7^'J U-h. F U ^a-^yn^:/ 
h'J^^^Ul/-K ^xiJX'J F — zl/^F^T* 
UU— F. ^x'jX'Jb-;l/f h7^^^'Jl/- 
F, t£X (2, 2, ;*^n-;l/X^/l/) 
;l/©^*tf7*yu-K ex (2, 2, 2-hU^^ 
n— ;l/X^;l/) x— tvI/O'n+U-* ^^Ub- F3I<D 1 
!K±07;Va-;Vi:7^'J;^ ^^^'J/l/i^xx 
-r;l/«liB**"rs{t*&«i ; 7U;l/X;l/^^r F\ ^7U;l/ 
;7*U-F. s?x^U^y=i— 7l/exTU7l/*— 

-^;l/X^U>\ ^^l/tT-;!/^^^ x^/i/if- 
;l/^>-tr>\ a-^aoXfbX ^ a a if - /l/'O-tr 
>\ e-;i^>s/;l/^n^-f F\ ^^ex;l/^:/-t£ 

[0 0 2 5] Sfc. ^Univfx;l/7-r F^<Dxex;l/:7 

#IJ£ ltttx*+^IS«V>lix^;b7^ KS^ 1 <B 

i^um^F, yoeu**-*^ f\ yys/K— 
/i/fc^e/x^s/fk'&m gfgg. yahr*>«. « 
JSSKSO^ey *;l/#vttO^U i/^xxf;* * 
fy^;l/x— r;K x^/b^U $/S^l/X— r7l\ 
tf;l/^U $/^/l/X— 5vl/> >/v?;l/x— r 
;1/©<D^U ->>;;l/x-f;l/gfeSiMi, x^i^>x;l/^ 
F\ yatfU>x;i/^>r K^tD^eyxtfx;i/37^ Kit 
±awy ^;^>S^ft^y ^> F-;l/ (l, 
2-XW-3-H Fn^^n;^) fr6§§S2n 

^U^^x-f;!/ (1, 2-xtf^yofc!;W-*>' 
. x^;b^^i;i/>?;l/x-^;K ^a^I/f 



cn60*T-<J:D»SU^Ottn;x;V7-< FS£ 1 

[0 0 2 6] *^(D#Uxtfx;V7^ F4*<Dxex;l/ 
7^ Ka*<ttf/*ftttx^s/iKi:RiSBl*l*firflE» 

[0027] set. ^F«sis*wrs{b^**ffi«-r 

trijyx-h, ^v^Dli;W<- 

20 DbT;!//*—**^*— F, ^^VX^WW 
^i/^-^-h. ^^;WW*'>^Wyx 
"K te r-^^WW^^f^/x^f, 
t e r -7f;WW^'>^f^/x- K t e r - 
^'>;l/;W+^^Wyx-b % ter-y^ 
/WW+^^^/x-h, 2, 

. ^/-ow*-**-*^ f\ ^:/y>f F\ 

^Um' F\ *J- t e r -r/^vW*— 

F\ t e r FD;^-tW F^Ot Fa 

30 z^-***^ K«: 2. 2' -Tl/KX (4-* F*f 
-2, 4-^f;W^nxFV;b) > 2, 2' -7V 
ex (2->'^n7 p Dlf;l/7 p Dt:^xF . 2, 

2' -ZVfcTX (2, 4-^f;^UnxF»j;l/) > 
2, 2' -7yex^V7f-uxhU;I/ x 2, 2 f — T 
VlfX (2-^W7fPxFiJ;W ,1.1* -77 
IfX (^^D^>-l-A;V*xhiJ;b) , 1 - 
[ ( 1 -i/TS- l -^f-;bx^;l/) zvD ^;l/A7^ 
F\ 2-7xx;b77-4-^F^>-2, 4-^*^ 
;|/-;^dxF^I/2, 2' -77lfX (2-^^;Uy 
40 D/*» . 2. 2* -77tfX (2. 4. 4-hU^f- 

«<04»DO}tfi*«|»ft^*f6tl*o CtlSOftfrTfr 

FS. Z!/»ft^«T*0, <t0»^Li-t>O(i. /V- 

ti. 2, 2' -77trx (4-^h^->-2, 4 
f;|/AUaxF«J;W , 2. 2* ~77ex (2—>^ 
d^dWd^x FU;W > 2, 2 f -77ifX 

so (2, 4-> r ^^W^Unxhtj;b) , 2. 2' —7V 
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IfX-fyrfnxh'J/K 2, 2' -7 VlfX (2-^ 

f-fiy^u—hVM -rvex (s/^p'n 

+-9->-i hUyl/) , l- ( (i->7/- 

l-*?vPx^;lO 7V0 =M/A75K, 2-7i-;l/ 
7 > /-4-^h+->-2, 4 -^^f;l/-^l/D- h U 
;K 2. 2' -7^/ex (2-^f;I/^D;^) 2, 
2' -7V r lfX, (2, 4. 4-hU^^;U^>^» 

*©7ysMk£ttT?«s. sfccn^i. ^Tjg^js 
fep-n^i/^, mnitm^mmmicMLro. oiwt 

%— 5. 0wt%, j?SUIiO. lwt%— 2. 0w 

[0 0 2 8] *^CDI^l/7^ Kfk^^M 

^{kLTft^#*4*»£lc|£l,T, ^ftl(DKfkl»± 

Sfc #|§BJ3cDXfc:x;U7-f Vit^mm^tp ICS** 6 

nt?;l/hU^h^>->5>, N- (2-75/if;W 

7 F 7a b u * h^>~>^ >«®->7 yfk&Vam* 
sv\ #fgBJ3<Dxtfx;b7-f Ffk-^i o oMggBfctt 
LTO. ooo i~5fiagp^ffl-T^ci:^T'^^ 0 a» 
fc, *|gH^©3it!X;b7^ Ffk^^m^tM^&SiJ 
tile < V^I^fi, ^<D^gP*5j;UP/S/c:tiF , 3gl5^ so 

^yx^z^ffigffiSk 7;l/^;l/^4|R7>*-'J'A 

ymmmm^xrjw mummer nor^x u & 

JBiS, *+->7/l/*P>'SittiliXr;HD7;l/* 'J 
£Jgig> > ^*fiflglW&<D&/gtM. ftJSflgBMxXTVl/, 
/<57-f>, *7y**, ift«ie»!i«75h\ ia&flJtafrBi 
7;l/n-;K l>->n*^>S, SMS«S75>x^U> io 

CO 0 2 9] #ftH£<D:ck!x;l/7-i' Flk£«*m^{k 
LTtfSKISU 11*4 i:*?.^'JxtfX;U F\ 35 

ic«S)fM^i5i:Tt9)iE<ofiT;Sffk^> Siettifii±fiK^ 
■fbkt& Wl*f Lii^7,;l/7-e KSS^tf/g 
fc«x#*->fifcKiSi^&0j*tf * * 'J 

b-h<0x^'>S^rxtfX7l/7^ FfkLfcfc 
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^Tsntf^gpiiM^J^^snfc^^x^iigio 

itiiAL> 2jD^K:<fcoT«1^kEJS*itJ6*:t£. £> 
frZKLm&ZtiZo Jl«xtfx;l/7^ F*J:tfBlfiiB 
©iaSHb^ 5ftfett(p)±^ xex;l/7^ HltJ; 

^jmiz-gtm* 1 fifeLtrr *fk^&, xtrx^-r h 

»*5 J: /* fc«x#^i/fi 4: KJftn£-e*ra4f3fcB« 
0~ 1 6 0 °CT, 0 . 1—48 BtfiaAHtT^lHtycKJS 

<t t) o a mmm& 0 . 1 ~ 1 0 0 mm. 

Mm 1 ~4 SBfKT-feO. ®{k?Sfi«- 10-160 

■c> ii^- 10-14 o*ct-;&£o a^-fim^oa^-ig 

STM^^Offi}!, 0 . lt-lOOt/h cDlfig, 
0. 1 °C~1 0 0°C/h<DW(&1®&tt^ftZ><Dm&-'&t> 
&T'fioCttfT~2Z> 0 £tc, mit®T'&. ttfttt5 0 
*><E> 1 5 0X<DU&T- 1 0#fr<=> 5B#^@a7x-/l/Jtt 

£ 0 *^(D@!fk^)3i^^oi5!ig73jia. 
Sxlfx;l/7i' FS*5J;t>*/Sf={ix^->Si:Sf5Rr 

^w^s^r2ffiiw±wr2»{k^ssiHi, cne»o 
smm 1 «w±i:ffijoj|iaa-&Rr«B«:*(iiii* 1 mx± 

^{cjg-a-m^5>»ciBi— ^sirtT-ss-a-LTtAv^ ^-s 
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-5W^3om§o strati. i^^5«f 

P^. #£L<fi5^£2B^ ££>IC$?£L<&5# 
j!)^3 0^ gfe»2;LVMD&5#fr£> 1 5^gl?fe 

CCQBfCQMffigteO. 1 mmHgi)^7 0 0 mrnHgg 
&T*ff5t)\ ft^Ll^CDte 1 OmmHg^3 0 Omm 

H g m ssic wmmzm&M&zw* 

V\> 
[0 0 3 0] 

[0 0 3 1] 

Sf* (nD ) . T^tfc (vD ) : 7 vyB*rtf-*JB 

t£*#*t ffi : (»«f «) 

C 4 6.2 8% 

H 6.9 9% 

S 4 6.4 3% 

M 



B^tt : 5 k gUSmZXy hSTPO. 1 mmiAL 

[0032] mmmi 

nam. sftth mmmxm*mmLrc77xaizTh 

\*?uA,t KU>1 1 . 52kg (108. lmol) 
Kigfr LXtl> 2 8-3 6 ^ "CBWbicSi 1 . 84k 
g (5 4. OSmol) fcJIUfco ^S^rl 0°C*T^ 

aiu 2o%^7j<4 7. 4kg*4p^.rco m 

aST3 5%7jcB8ft^hy^Al 6. 6 7 kg (14 
5. 9m o 1) SiTlfto RlSil'&*aJCh7l/a:>2 
5. 2 1#in;iffi&&U h7l/Ji>®^7i<3 3. 6 17?2 

<D2. 6-y^^7l/- 1 , 2:6, 7 -zsx-#3ri/— 4 
-*T*sr?*>7. 8 4kg ffl|»8 3%) *»ft 0 
#^T% JSff®. iSfiih H5»Af*Sfbft77X 
rUC2, 6 1 , 2:6, 7— ^x#^>"— 
4-f7^>4 3 5. 7 g (2. 5molkf*R 
1761. 2g (10. Omo 1 ) feJ:tf«S7jc»»4 

1. Og (0. 4mo 1 ) -ZZlcmmtLTh >V=.> 

2. 6 L*5£tM^y— 71/2. 6Ltt^> 2 8°C^8 
P*H3 OtfHEJSLfco SlS^h7l/X>TtttBL. 1 0 

5 4 3 3. 4 g (1R*8 4 %) <D£j«»*#fco 7C*# 



(E I) 

**MKIRX^ h7l/ : 6 2 0 cm- 
1 H-NMR : 3. 2 p pm (m, 
2. 8 p p m (m, 
2. 7 p p m (m, 

2 . 4 p p m (m, 
1 . 3 p pm (m, 

13 C-NMR : 5 0. Op pm. 4 1 

3 0. 3 p pm 

#{t£1»l OOfifigBlCN, N—>*X^7bX# 
y-7l/7^>£:0. 3fi®gpg2-&Lcin^^2mm^ 
P@5 L 2 ^ Xffi^ £ & & ^e-71/ F 4i £i£A U 

^ S 1 (C^U/Co 50 



2, 6 -^^^71/- 1.2: 

4 6. 5 5% 
6.84% 
4 6. 6 1 % 
2 0 6 (Ii»?l2 0 6) 
(itfX/b^ FnofMHSHi) 
2H) 
2 H) 
2H) 
2H) 
6H) 



6, 7-^X^-4- 



6ppm, 33. 6ppm, 

[0033] m 



xtf^n;l/t KU >i 1. 52kg (108. lmo 
1) (CflKPLAtU 7^{bf-hU^ix8 0 g 

(2. Omo 1 ) ^7j<8 0 0m UC}g^L/c7j<Jg^ijn 
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?L. M2 8 — 3 6 ^T*BfE{fc*g§ 1 • 84kg (54. 
0 5mo 1 ) £iICfto ffiig* 1 0 V * T*?$2J] U 2 0 
%ftffizk4 7.4 k g^jD*fto * <D«, lRlSfi7?3 5 
%7kmti- h V V 1* 1 6. 67kg (145. 9mo 
l ) £figTLft 0 EJSS^&fc: Wl/x>2 5. 2 L*im 
*TK*S«l#»aU h;bx>S^7j<3 3. 6kgT*2 

«S£L> mm9S% (GO TttRfefttt© 
2, 6-^^;l/-l, 2:6, 7-v ? x#^>-4- 
=f-y\-?Z > 7 . 9 2kg (SKifiO 84%) *#rc 0 
#^T% igfifh ajR»A**«liLfc79X 

ntc2, 6-v^fvl/- 1 , 2:6, 7 — SJxjJf+S/- 
4-f7^>4 3 5. 7 g (2. 5 m o 1 ) i:^* 
7 9 g (7. 5mol)fciffi*BB4 

1. Og (0. 4mo 1) $6lcS»fcLTh;l/X> 

2. 6L^D7^/-;l/2. 6Ltt&^ 2 8tt8 
NfB3 0dlBEKlfco RJS». S«W*h7l/x>-pffl 
BU i o xifflbksa-ejjicj*, 7k»cft3fiMo»ttt«B 
SUi:^4 10.4 gO&AMMtfVfe. 7aR»«r. 
K«#«, NMRM, I R5Mfffr6, £AMCdt2. 6 

-v^^b- 1 , 2:6, 7-^X^-4-^ 

;l/cfct). (1) a*OR» =CH 3 t R 2 fecfctfR 3 = 
H. R< =CH 3 , XtOSOfflSti, EIS^Mt 
£S £OO^fBc»LT¥m?8 5%-efeo/Co fi^® 



20 



c 

H 

S 

vxx^^h;l/ (E I) 



(8 



(#*T«) 

4 2. 6 1 % 
6. 5 9% 

5 3. 7 3% 
: M + -252 

**MftiRX^* : 6 2 0 c m- 1 (xex;!/7^ H3HO#tSffi») 
'H-NMR : 3. lppm(m, 2 H) 

2. 9 — 2. 6 p pm (m, 1 1 H) 
1 . 2 p pm (m, 3 H) 
4 3. 8ppm, 41. 6ppm, 41. 
3 2. 
2 1 . 
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[0 0 3 4] £Uftffl3 

1, 2— >7;V*/byD/^l. Omo 1 (10 8. 
2 g) £xt?^n;Ut: FU >2. Omo 1 (185. 1 
g) 3\ i&iS^l OtfWSU Tk^fb^hU^Al 
Ommo 1 (0. 4 g) «7jc4m 1 fcjS^LfeTkJSJK* 

-4 5 , ttu^c«^^:*^2^^Lfco ^*8lCgl 
U *WttHJ^2mol (8 0. Og) ^7k8 0 
m 1 JcS^Lfc7jc»ffi*, ^rS^4 0-4 5tfuf£fc:« 

&srFL*<D». %a«-4 0-4 srwaic^ 

£tf 5 3 B$fS8l}$Lfto KJSi&&%fc:zk lOOml^iiO 
h;bx>2 0 0mlTifflU h;l/X>Ji*7jcl 0 
Om 1 T?3EHJt»Lfe 0 Wl/X>/B*BfflW- h U AT* 

c^u->^;i/^) ^d;^2 2o. 3 g (mmm 

(D10 0%) TfffCo *^Tf#6ftft£j*»l. Omo 
1 (2 2 0. 2 g) kf*g«3mol (2 2 8. 4 
g) *5<fctf*RzkB«0. lmol (10. 2g) S&lC 
Jg^LTh/lxvo. 4H5<J;a7^y-;l/0. 4L 
tfcii^ 2 0tTM OfifKBSlfto E*S»h7l/x>T 
ttffit, l 0 %Bfflt**«T«». 7K%@BUHo»ttt« 
S£Lft£C32 2 2. 2 g 0Ra|S8 8%) oftriMh* 
»fto 7ciS##T> J»#*r. NMRM, I R^*rfr 
^AMttl. 2-fcfX (/5-xtf^^ntf;l/^ 

OHM) 

4 2. 8 1 % 
6.39% 

5 0. 8 0% 
»?i2 5 2) 



13 C-NMR 



4 0. 1 p pm, 
2 5. 7 p p m, 
N-^xf;l/X^ 



0 p pm, 
5 p pm, 



S—jlT^>&0. 3fiMa5BE'&Lcn^/P^2mmtC 40 
Bl SP L ft 2 ft <D #v X K £ & £ — ; 1/ K 4» lc a A L . 
8 0 < CT2 0«FiaSdWffcL>lfi^#S*»fto ?#£*lft 

C 4 4.91% 

H 6.9 9% 

S 4 7.9 9% 

7XX^h;l/ (EI) : M*- 2 66 



7 p pm, 3 2 
0 p p m 
[00 3 5] H 

mmm3tc^r^ 1, z-^^^fv-fu^i/cow 

fi##T. NMRM, I Rfttirfrbs 2, 3-fc£X (0 

4 5. 0 7 % 
6.81% 
4 8. 1 3 % 
(ii»fi2 6 6) 



fSMftiRX'** h;U : 6 2 o c m- 1 (oufx/b^^ KSBofattffiKr) 
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1 H-NMR : 3. lppm(m, 4 H) 

2. 9-2. 6 p pm (m, 8 H) 

1 . 2ppm (m, 6H) 
13 C-NMR:44. 7ppm, 41. 4ppm, 

2 5. 8 ppm, 



1 8. 



*ffc-g%i ooIIWcn, 
iBIRL/fc 2 WOi3*y xfi^ £ & 3 K * lc?iA U 

8o c CT2o«fn«^«{tL^»s«r#fc P 

[0 0 3 6]JHtl5 

1, 5-v ? ^;l/^7 P h-2, WM^h^f 
;b) -3-^Z^>^> 1 . Omol (246. 5g) 
i:x^o;l/k: KU>4. Omol (37 0. 1 g) ^ 

1 (0. 8g) *7k8m 1 fciS*Lfe7k»«*4D^ C 
QiS&T* 1 BSSSSffbfCo *<0«, »8B*4 0 - 4 5 °C 

th'J')A4mol (16 0. Og) ^Kl60mU: 
»3(pLft7|C»«*. »8S*4 0-4 STCKMftJCfi^fttf 

6i8TL^©^ «ia*4 o-4 5 € CHa»ic«-&£:#& 



4 0. 2 8% 
6. 9 9% 

5 3. 7 3% 

: M- 5 3 4 (WMttmS 3 4) 
3^5&iRx^ : 6 2 0 cm- 1 (x^X;l/7^ K 
1 H-NMR :3. 2-2. 6ppm(m, 30H) 



C 
H 
S 

vxx^^ h;i (e i ) 



3 2. 6 p pm, 

5 p p m 

3B$IHM#L;fco 5JCjg-&%tC7k2 0 0ml^:iPA, h 
;l/X>4 0 0mlt*afflU h;l/X>M 7 J<2 0 0ml 

S»t*r9*U ifilWtoi, 5-ex 

10 Vi/iPfott) -2, 4 -IfX (^'J^W^f 

;W ~3-Wy^y^4 7 0. 8 g (liioio 

0%) T*f#/c 0 ^tf6tlf:4^1. Omo 1 (4 
7 0. 8 g) tWRi5mo 1 (3 8 0. 6 g) :fc<fc 
tffcfckfifftO. 2mol (20. 5 g) ^ZlZ&mt L 

2 0°CTM OBtRBEJSLfco SlS»h;I/x>T?J*mu 

i o %sBMcmK?%». *«»5i»j<Dj?s«*e*ufc 
^c54 8o. i g mm 9 o %) (Dgifmtitmrco ft 
m#vi. mmttffi, nmrm, i r»w^&. 

20 lil, 5 -IfX (j5-xt;^*yotr;l/^*) -2, 4 
(ItSfit) 

4 0. 4 1 % 
5.6 5% 

5 3. 9 4 % 



*ft^»i oo; 
y-jVT^y^o. 3fi 



13 C-NMR : 4 3. 8 ppm, 
3 2. 5 p p m, 

l^SS^bcn^JP^ 2 mmlc 



8 0 - CT2 0WHiadH{tWt^«S*»fco ff6tlft 



4-i/ 

4 0. 17% 
6. 0 0% 

5 3. 6 3% 



[0 0 3 7] §IS§0!l 6 
IliKflJSlCfc^T. 1, 



4 2. 4 p pm. 3 8. 6 p p m, 
2 5. 7 p p m 

1, 1 1 -^;I/^h-4, 8-^ (^71/^^h^^ 
71/) -3, 6. 9 - f 'J ^7^>f ^^ffltSem 

#r> HS#W, NMRM, IR»»^ l.ii- 

ex (/?-xe^yne;i/^) -4, s-ex (0 

-x^^^DWft^^l/) -3. 6. 

% 4 0.3 3% 

5. 8 5% 
5 3. 8 3 % 



5-^;l/^7 p h-2 

C 
H 

S 

VXX^h;l/(EI) : M* 6 5 4 (i^?l6 5 4) 
^M&iRX^ : 6 2 0 c m-' (xa;l/7-f F3lOffSg^i&) 
1 H-NMR : 3. 1-2. 5ppm(m, 38H) 
,3 C-NMR:43. 8ppm, 4 3. 5 p pm, 38. 6ppm, 

38. 3ppm, 34. 7ppm, 32. 5ppm, 

2 5. 7 p pm 

*lt^K)l OOffiffigPKN, N-^x^vl/X* so y-;l/T^>^0. 3a«gPBB^Lcn^P^ 2mm(C 
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40 



8 0icT?2 0ttmfi-&«ftLjifi^»»*»fc o f#e>nfc 
[0038] mm 7 

i^jVij^b^M - 3 -ryot* >(Dttfr> K> \c 



fc^kfttir fit : 

C 
H 

S 

vx^^h;!/ (E I) 



(SMftffi) 

4 0. 15% 
5 . 9 8 % 

5 3. 6 7 % 
: M + 6 5 4 

fS^MRiRX^ MI/ : 6 2 0 cm- 1 (xif7;l/7^ FS^flMSffitt) 
1 H-NMR : 3. 1-2. 5ppm (m, 38H) 



l, l l-^;l/*/h"5, (^;^^h^f 
/» -3, 6, 9-hU^7^>x*>^:^-r^JX^ 

W> ®§##T. NMRM> I RMfr6, 1,11- 

ex (j5-xW^u^;W) -5. 7 -ex (0 

-i^*yoe*f*^f;W -3, 6, 9-hU^ 

(fWffi) 

4 0. 3 3% 
5. 8 5% 

5 3. 8 3 % 
(mm^me 5 4) 



13 C-NMR : 4 5. 6 ppm, 
3 8. 3 p pm, 
3 2. 4 p pm, 

*{b^i ooSSffilcN, N-^x7vi/x* 
y— /KT^V^rO. 3fiSgP@H^Lcn^:^^ 2 mm^ 
p@iLfc2lfto^x^^^^ j e-;i/F^^aAb. 
8 0 , CT f 2 0«rHia^B!{fcb)t¥«»*»fc o »&nfc 



[0 0 3 9] 



5-> ? ^;l'^7 P h-2, 

C 
H 
S 

7X7^^ (E I ) 



13 C-NMR 



4 _o; 

(#«<*) 

4 0. 1 5 % 
6. 0 1 % 

5 3. 6 6% 
: M + 6 5 4 

litfMRiRX'** h;l/ : 6 2 0 cm- 1 (xex;l/7^ F 
1 H-NMR : 3. 1-2. 5ppm(m, 3 8 H) 

4 5. 9 p pm, 4 5. 6ppm, 43. 8ppm, 



4 3. 5ppm, 4 0. 6ppm, 
38. Oppm, 34. 7ppm, 
2 5. 7 p pm 

(^;^^h^f;W - 3 -^7^V^ ><DR*> D \z 
l, l 7-^ OOl/rt:/F*^ 

20 ;l<) -3, 6, 9-FU^Tr>>"r*V*{£S"rsfim 
«iaSW5*«0igLrco »6tift*«*l4. 
*f> Hfi##r> NMRM> I RMA^> 1,11- 

tfx (/j-xe^^atf;!/^) -4, 7-trx 
-3Hf^*^Plf;l/^^^;l/) -3, 6, 9-bV* 

4 0. 3 3% 
5.8 5% 
53. 83% 
(ffll#?«6 5 4) 



4 3. 5 p p m, 
3 8. Oppm, 
3 2. 4 p pm, 

2 StC #{t&t&l OOfiffigfHCN, N-S>x*7l/X$r 
y-;br^>^0. 3fifigPBH^Lcn^^2mmtC 
BHf0Lfc2ttO^XfiA^35:S^:-;I/F4'^^AL, 

8 otT2 o«fBi*wtwt*»»*»fto »&nfc 

1 ic^L/co 
CO 0 4 0] H860U9 

h'J^fo- /l/^a/^VhUX (ftT-fef- h) 1. 
3mo 1 (4 4 5. 2 g) £xfc!* o;l/H F U > 4 . 0 

moi (370. i g) *}£is*i o"c$-e?eaiu * 

SfttH^^ZOmmo 1 (0. 8 g ) 3rzk 8 m HC 

JBSa*4 0-4 5lCmfc«*ft#6 2BSIH«i$ 
Lfco iiBlcRU *»fcth'J^4mo 1 (16 



40. 6ppm, 38. 3ppm, 
3 5. lppm, 34. 7ppm, 
2 5. 7 p pm 

0. 0 g) «r* 1 6 0m 1 lzmfrLfc7kmi&&. f&S^r 

4 0-4 5xmmz&*>&tfzmTL : £<D'&, m&tt4 
0-4 5x;wmcu?>*&Z3mmm.WLrco &s&m£ 

ttiC7k2 0 0m 1 ^n*. h;l/x>4 0 0m 1 TttW 
U h;l/X>^^T7l<2 0 0m 1 t»3lsIi5fe»Ufco >/bX 

ft7tf-h) ^6 5 7. 2 g 0i8iffi<D9 9%) 
tffco ^V^f^nfc^fiKtai. Orno 1 (5 10. 7 
g) W*g»5mo I (3 8 0. 6 g) &J:tflRzKgE 
&0. 2mo 1 (20. 5g) $P)lCgli:LTh;bX 

>i. 3 L*3<t<ar^^y-;i/i . 3Ltt^ 2 0°ct* 
i o^HR^Lfco sfiah/i/x^aaiu io%bs 
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42 



5 9. 9g (IR¥4 7%) <0^m^%fCo 7nSl##r> 



c 

H 

s 

VXX^^ (E I) 



4 2. 7 7 % 
5.6 9% 
3 4. 13% 
M + - 5 5 8 
*^KiRX^^ h;b: 1 7 4 0 cm- 

6 2 0 cm- 1 (xt!X;l/7-< KSI 

8 p pm (s. 6H) 
1 p pm (m, 3H) 

9 p pm (s, 6H) 
9 — 2. 6 p pm (m 
9 p pm (s, 3H) 



-trr-h) fcWBBLfto 

4 2. 9 8% 
5 . 4 1 % 
.3 4. 4 3% 
(H»?I5 5 8) 



1 H-NMR 



3. 
3. 
2. 
2. 
0. 



1 2H) 



13 C-NMR 



*{t^»l 0 01 

y-;i/T^>^o. 3ttl 



2 5. 7 p pm, 
ISgfltCN, N-^X^Vl/X* 
L C *V&JP2 2 mmlc 
PS5U^2^^X^^^^ j e^>'l/K^^aAL, 

8 0W2 own«^wtbj'i6**fl**»ft 0 tf znrc 

[0 0 4 1] UttMl 0 

c 

H 

s 

VXX^ htl (E I) 



171. Oppm, 69. Oppm, 4 3. 6ppm, 
36. Oppm, 32. 5ppm, 2 9. Oppm, 
13. 6 p pm 

4 1. 6 4 % 
5.0 3% 
3 5. 5 8 % 
7 2 0) 



4 1. 4 4 % 
5 . 2 2 % 
3 5. 3 5% 
- M*- 7 2 0 



*£U&iRX-^ h;l/ : 1 7 4 0 cm- 1 (xXf^OttllB) 
6 2 0cm- 1 (xtfx;l/7-r"FWOfflWHBi) 

1 H-NMR : 3. 8ppm(s, 8H) 
3. 1 p pm (m, 4 H) 
2. 9 p pm (s, 8H) 
2. 9 — 2. 6 p pm (m, 1 6 H) 
l3 C-NMR : 1 7 1. Oppm, 63. Oppm, 4 3. 6ppm, 



3 6. Op pm, 3 2 
2 5. 7 p p m 

*ffc-&» 1 0 OSfiigiHcN, N-yxf;l/X^ 
/-/l/7^>£:0. 3Sffi«ffi*LCft*JP;£2mmfc 40 
HIP L & 2 #c<D X «fr 6 £ £ ;!/ K * ^ ffi A L . 
8 01C-e2 0«FMffl^«ftL3tt*»«*»fco ftetifc 

[0042] ^mm \ i 

7cUI##t fit : (»««) 

C 4 4.6 3% 

H 5.9 8% 

S 3 2.8 8% 

7XX^h;KEI) : M- 7 76 



5ppm, 29. 3ppm 



*X ( j? -xeftya e;l/ftyo h) 
«\ 7ti5t##K nmftffi, NMRM, IR5Mff^6. 

OH-JMD 

4 4. 8 2 % 
5.71% 
3 3. 0 1 % 
(8MHFFB7 7 6) 
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BWRfRX'<? h>V : 1 7 4 0 c nr 1 

6 2 0 cm- 1 (xlfX;l/7^Ka©#ilft) 
1 H-NMR : 3. 8 p pm (s. 8H) 
3. 1 (m, 4H) 
2. 9-2. 6 (m, 1 6H) 
2. 5-2. 4 (m, 1 6H) 
I3 C-NMR : 1 72. 0 p pm, 63. 7ppm, 43. 9 p pm, 
35. 6ppm, 32. 5ppm, 29. 3ppm 
2 5. 7 p pm 



2 7. 8 p pm 
2?>^ #{fc-&18 1 0 0 fifigPlC N , N - i/^jlsJL $ 
S-Jl/T^ls&O. 3M^gg^bcn£:JP£2mmtC 
mm Ltc2#t<D ft"? TJ&fr 5ft5*-;l/F* fc&A L , 

8 0°CT2 0«fHtt-&B!{fcWt¥«»*»feo #6tifc 

jR^. l§ 1 ^ttnL/co 
[0 0 4 3] JtKeOl 

h77Wyt-^A7D7^ F 1 0 0 g^rxe^n 
;mH>J>2 0. Okg^LAtl> 0 
°C-eKt{t7j<^3. 5 kg*iiU/fc 0 2 1 % 

7i<7 6. 0L£:ftJ*_. 3°C^^L/cm, fsjj^jgtc^^ 
Stf6 3 5%7km{ti-hVVl±l 8. 5L^r«TbfCo 

sett 2 mm. raifl*T»»*tt»fco su&m^bKh 

^7k2 0. 0LT3I°lgE^LfCo hyl/X>jS«*e*L 
MJE^IS (6 0-6 5°C/3 0 P a) U fcfijS9 
9% (GO T*iM«O^V»J i/^l/X;l/7-< F 7 . 

9 k g^f#fc 0 #v>T\ iBKtt, ffl*»A«* 
ggbfc^xaic^y s/^;i/^7i/7-f F3 6 5.0 

gma*7 6. 2 gfccfctfi&kffl^ 3. 8g££ 
fcJSJKi:LTh;l/x>i. 6 L:fe<J:tf**y— ;l/2. 7 
L*ttii*. 2 0 < tT*9^SjSL/Co R««. SJ£% 
;£h7Ux>4. 1 0%gf[gE7j<jgi&5 2 0 

m 1 TifcJtK 7k 5 2 0 m 1 TM EfflBftt* »W©»at* 
B*Lfci:C33 3 2. 0 gOtlS»*ffft. tc*» 

/co ex O-xe^yotf;!/^) x;l/7<r Fl 0 
OfifflftMCN. N-i^x^l/X^y— ;l/7 T ^>^r0. 3 
fifiS&K'&U Ctl^P^2mmfrC!8gi5L/c2«C<D^ 

WftU tt**m*»fco ^#^t^rc»^O^Sf^. Z*y 
-<ft. B!»tt*cfct«Sfi*ill«bfetS**«2»u^L 



10 [0 0 4 4] Jt«0B2 

1, 2 -ex (jS-xe^^DtT/l/^) x^yio 
0li»CN f N-^x^l/X^/^I/T^^O. 3 
«a^SE^Lcn^^2mmlCiBgj5Lfc2tX(D7?^X 
fi*P&&S^E— 7l/F*lCj£AU 8 0tT'2 0WIM 

[0 0 4 5] JtKH3 

Ifx (|S-xmyat!;Wxf-;l/) X;^Fl 
OOMgpicN, N-^x^7l/X^y— 7l/T^>«:0. 
20 3fiagpgE'&Liin^rP^2mmtcllgi , iL/c2^0^5 
X«fr 6 4*^-/1/ F^lcSEAU 8 0tT-2 0Ml 
^«ftL5tt*»S*»fco »&nfc*m<DJBSr*. T*y 
^tt*J:rfiftK*iB!lSLtt**«2»c^Lfco 
[0 0 4 6] JtttfflM 

1, 3 -ex (J-x^^yne;Wxf;W >^ 
a^-9*> l o OfiSSMcN. N-^x^7i/x^y— ;i/ 
T^>^:0. 3aa§P@H'&Lcin^/P^2mmte|@6i5b 

fc2&<D;tf^x^e>££^- AHttaxu 8 or 
■e2owpmadB!{kwtt*«»*»fco »&nfc«»© 

2tC^bfc 0 

[0047] tarns 

1, 8-^;^/F-4-^;l/^7 p F^f;l/-3, 6 
T*- b 5 2BB&0S^£«{bttK£ LT^f* 

xx*P7>fK*E^ai ooaagp^^uro. n 

agPE^i^— ffct U 2£>tC 1 OmmHg OMJEET+ 

»fcK«*ffofc 0 oo^T'^e-71/FtcaA^ *-:/;/ 
*T-8 0°C. 2 0l$RBBA«ftL;fco »5nfe»»OJB 
Sf*. T^y^ft. BKMta3<fet«Uft*ail«UISJR**2 

[0 0 4 8] 
[|gl] 
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n d 


V D 


If 


3£& 


- 1 


2, 6-9* Jf*-l a 2:6. 7-***t"M- 
4-f7^7" 


1. 67 


39 


1301^ 


1.5J 


- 2 


* 2 t e-r>J>-l. 2:6. 7-*/* at" t 
*-4-f 7*7* » 


1. 66 


40 




1.2 J 


- 3 




1. 69 


37 


1501C 


1 4 1 


- 4 


2.3-t # *(0 -Xt'ft7 fl of 


]. 68 


36 


>180*C 


1.3J 


- 5 


1. 5-t*;t( 0 -xfc"f*7* pf /^*>- 

2. 4-t*7( 3 -Xf 7*7* PC' 


1. 70 


36 


>180*C 


1- 4J 


- 6 


I. U-f a(0 -xf f*7" Pf 
-4. 8-t** ( 3 -xfft7'*f jk» 
/f *)-3, 6, 9- Mf 7^>r ' 


I. 70 


36 


150<C 


1.2J 


- 7 


I, ll-f a<0 -xf f* 7 ' pf^ft) 
-5,7-f a(3 ~Xt*ft7* of 


I. 70 


36 


155°C 




- 8 


1. 11-f -xf f*7' of /H~f) 
-4. 7-f a<0 -it'«7' of tfft 


1. 70 


36 


165^ 


1.2 J 


- 9 


IWfv-W n/V ^nx(j -xf f*- 
7' at" /Vf^7t?-h) 


1.62 


43 




I-7J 


- 1 O 


V Xpx'Jx'J t-jtr t7*2(0 -If ft- 
7* at'Wtf^) 


1. 63 


42 


uoTc 


I. 6 J 


~ 1 1 


xpx«;*!)f-*n7*;t(0 -if ft- 

7- pf At*7"pf t4-n 


1.62 


43 


i2ot: 


1.7J 



C0 0 4 9] [g2] 
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47 48 















- 1 




1.58 


45 


105X 


0.5J 


- 2 




1.70 


38 


105-C 


0.8J 


- 3 


-iff n'lrwmi) 

H74K* 


1 .70 


38 




0.7J 


A 


I » 0 ~ E. /v/I J-C 74/ Ut J* T 4 


1 R K 
I . D 0 


a n 


nnf 




- 5 


y*m7*-h=48/52 


1.6 6 


32 


75*0 


2.0J 
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